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PHOTODISSOCIATION OF H,, N,, 0,,
IN THE EXTREME VACUUM UV SPECTRUM

NO, CO; HZO; C02 AND NH3

K.D. Beyer and K.H. Welge

ABSTRACT: Photodissociations in the extreme vacuum, UV region ,119‘
which produce particles with energies of excitation over 8 eV,
have been verified through fluorescence experiments in the
Schumann UV region between 1500 and 1100 8. The fluorescent
intensities were measured as a function of the radiated wave-
lengths between 1000 and 645 A.

Irradiation of H,, 0,, NO, Héo, 002 and NH3 produces highly

excited H*, 0*, and N* atoms, CO* and probably H; molecules. In

some cases, the types of dissociation can be determined from the
fluorescent .intensity as a function of radiated wavelength.

o 5 ™ H(IS) + H(2P)

begins immediately above the dissociation energy for this process.

The disintegration of H_ according to H

The O2 molecule dissociates above 14.6 eV according to

0, O(21) OGN,
Disintegration probably begins at approximately 16.1 eV
Q.- O(290%) - O (WD),
The NO molecule dissociates, depending on the radiated wave-
length, forming highly excited O* or N* atoms. Dissociation
takes place between 16.0 and 16.8 eV '
' NO -~ N (48) -1 0(3%5%) ‘

In the range from 16.8 to 18.3 eV, dissociations to highly
excited N atoms have been verified, and at 17.25 eV, the
disintegration ) . .
NGO - N(:'.s‘P)_-f Q(2*P) ;

Above 18.4 eV, there are two possibilities

INOy N(ZD) 10" and  NO - NS +O@S0.

There is dissociation of H,0
H.0 ~> OH (X:/1) + H (25, 2p)
which results in the emission of the La line.
| The fluorescences in the case of CO and NH3 are probably
caused by
€0 COAH 4Q2'p)

or NH,~» NHN.+ H (uZ 2) - NH, ~» I\H'i- H (' 2y )
and/or

*Numbers in the margin indicate pagination‘in the foreign text.



In the far vacuum UV region () < 1000 K), in addition to photo-ionization,
dissociation processes occur to a noticeable extent in numerous bi- and poly-
atomic molecules. This has been established by measurements of the total ab-
sorption cross section Tiot and the ionization cross section of Weissler, et
al. The difference Oion is often several eV above the first ionization potential

only in the discrete segment of an absorption spectrum, i.e., in the long-wave

range.

Only in very simple cases, e.g..Hz, is it possible, in the extreme UV
region, to determine the dissociation process in detail from the absorption
spectrum of the mother molecule, i.e. the excitation states of the disintegration
products in addition to their chemical nature [1-5]. Even in the case of some-
what more complicated'molecules such as Oé and NO, the absorption spectrum pro- .
vides no clear indication, since usually several combinations of atomic states .Z?O
correspond to a highly excited molecular level according to the correlation
rules. Besides that, the absorption spectrum in the short-wave UV region usually-

consist of a single more or less structured continuum or of overlapping systems

of diffuse bands.

Those dissociations which lead to electronically excited, nonmetastabile
particles, can be investigated using fluorescence spectra. In this‘case, there
is a definite possibility of also determining the dissociation cross section by
" measuring the intensity. If the quantum energy is much higher than the dis~
sociation energy of the initial state, we can assume that the dissociation
energy of most molecules is much less than 10 eV, a large number of the dis-

sociations in the far UV region can be verified using fluorescence experiments. -

Fluorescence experiments were carried out quite some time ago by Wood

X 02, N2’ CO and HZO.

were irradiated with the undispersed light from spark discharges, and the

[6], Oldenberg [71], McLennan, Ruedy and Clements [8]. H

fluorescence spectra were recorded spectrographically in the visible and near
UV regions of the spectrum. When Hz, O2 and HZO are irradiated, some atomic
lines from H and O occurred as well as bands of the molecular spectra in the
in the case of N2 and CO. These tests do not preclude the possibility of
secondary excitation of atoms which originate primarily in the initial state.
Beside that, experiments with undispersed radiation do not permit measurement

of the initial energies of the disintegration prodesses and their relative
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frequency. Meyer carried out the first experiments with monochromatic light [9].

Recently, Schoen, Judge and Weissler [10] investigated the formation of
+x +%

electronically excited ions, (N2 y O s co™) when Ny, O, and CO are ionized
with monoenergetic radiation between 500 and 1000 . They verified the ex-
citation through total fluorescence between approximately 3500 and SSOOVR
photoelectrically. More detailed investigations of excitgd N2+* states were

carried out by Huffman, Tanaka and Larabee [11] using a light source with a

continuous spectrum and a monochromator.

The subject of this work was photodissociations of Hz, Nz, 02, NO, CO,
o
H20, CO2 and NH3 below 1000 A. A light source was used, which emitted 20 lines

with sufficient intensity between 645 % and 1000 &. A monochromator was used
to filter out a line and the fluorescence intensity was measured integrally in

the ranges 1100 to 1250 )y and 1250 to 1500 k. Thus, the portion of the dis-

o .
sociations which occur between 645 and 1000 A and generate the particles with

excitation energies above 8.26 eV A 1500 & is verified. The fluorescence was
measured in the vacuum UV region because the resonance transitions with the
longest waves of the possible disintegration products, H, N, O, Hz, N2 and

CO, occur in this region.

1. Experimental Portion

The measurement apparatus is shown schematically in Figure 1. The light
source was a capillary spark discharge in air with a pressure of several

102 to 101 torrlo. The quartz capillary tube K had a diameter of 1.5 mm and a

“Gas . , : . 777777 length of 40 mm. When the pressure in
intake * Electrodes
va}ve _J///—‘\\\__ . the spgrk gap and the voltage at con-
| fresy s = - .
gzgﬂyﬁga i I . A Pirip ~denser C are adjusted properly, we ob-
Butterfly l , tain a constant number of discharges in
valvel--| y .
R I//’ .- each negative half-wave. All measure-
. . - ./ 4 ’
La0e82 /”I . ments were made with 13 discharges per
N / . ‘ .
0 \.\//ba - period (50 Hz) at a breakdown voltage

/, \ Pump .
;5%::\ ‘of 1.5 kV and a capacitance of 0.04 uF.
Lens "Figure 2 gives the voltage curve at the

:spark gabe

\\\and pump .
' Quartz disk with

sodium. salicylate’

Figure l. Measurement apparatus.



BN ; v E: .
.f( N ﬁx\‘i i The pressure in front of the entrance
% . . slit S_ and behind the exit slit S_ of the

monochromator M (1-m-Seya-Namioka) was

-3

10 torr, and 105 torr in the monochrom-

Eigure 2. Voltage curvé | - ator itself. In the fluorescence chamber
at the spark gap. . F, the gases could be continuously fed to
the apparatus through the throttle D up to preésures of 10l torr without essen-
Atially increasing the pressure in the monochromator itself. A groove-shaped

channel W served as a flow resistance.

The entrénce and exit slits were 0.2 mm wide and 10 mm ldng. Since the
lattice for a wavelength of 1500 & was blazed, the measurements were taken in
the second order. The intensity of the second order was larger than that of
the first order by a factor of approximately 20. The band width was 1.5 R.

In this case, 106 to 107 quanta/sec entered the fluorescence chamber per line,
as was shown with the Bendix multiplier (type M-306) [12]. The relative in-
tensities i (xo) of the radiated lines were measured with a sodium salicylate

O
sensitized multiplier (PMO) mounted behind the chamber F.

In order to measure the intensity of the fluorescent radiation, a multi-
plier (Bendix M-306) was used, which is sensitive only to quanta above approxi-
. mately 8.26 eV 4 1500 K, and has a dark current of 1020 A at room température,
when the amplification faetor is 107. The multiplier housing G was hermetically
seaied,through window f facing the fluorescence chamber F and the pressure re-
duced to 10“6 torr. The two measurement ranges 1100-1500 A and 1250-1500 K
were covered with windows of LiF and Can. According to the measurements of

3

electron/
2

Hunter [12]'the yield of the photocathode'is approximétely 2 x 10
quantum at 1500 . At 1100 K, it rises almostAexponentially to 5 x 10
electron/quantum. Figures 3 and 4 give the relative spectral sensitivity of
the multiplier with the windows used. In order to determine the sensitivity,
the transmission of the windows was ﬁeasured,as a function of the wavelength
and multiplied by the photo-yield of the multiplier.

If we select an effective cross section 9p of 1000 cm_l and a pressure of
10-1 torr in the fluorescence chamber, and assume that ap is conditioned only

by dissociations within the measurement range of 1100~1500 K, then we find,

when the incoming current in the fluorescent.chamber is’106-107 quantum/sec;
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140; . 4
| that a maximum of 10 fluorescence quanta per
20 . 2
- second impinge on the 2 x 2 cm cathode of
i) . : the multiplier, which is located 5 cm from
g ga'- LiF - Area : :
.: o Y . the center of the fluorescence chamber through
® Lgo s . . . . .
g 250 the window, without taking the absorption into
s . . .
%iﬁ‘o‘ account. Taking the electron yield into
320- account, the electron current at the cathode
jmb n&fubdlbo‘mafﬂbohwm.ﬂ' would be approximately 100 electrons per sec.
Wavelength _ However, tests show that the actual fluores-
1 e e o e cent intensities were at least one order of
Aol A magnitude smaller. For this reason, the
é’g' cma-;Arga measurements were made with a counter Z.
>3 0 '
E.? y { The impulses which impinge on the multi-
E.g 6 ; plier anode, and which are statistically dis--
RIS i . . . . R
%,é- ; tributed in height, were trimmed behind a
x :
@ R S S S bl preliminary amplifier (VV) by a discriminator
200" 00T T woo - oo 100 A& :
Wavelength - —= , (D) to such an extent that the average number
Figures 3 and 4. Relative of the substratum pulses at the output of the
sensitivity of the multiplier R .

. . . t Z =2 . Th -
(Bendix M-306) with previously counter was U pulses/min is sub
connected LiF (3) or CaF, (&) stratum was not affected by whether light
window.

entered the fluorescent vacuum chamber or not.
It also does not change when gases such as Ar, CO, N2 are allowed to enter the
'chamber, in which case no fluorescence is expected between 1100 ard 1500 & for

a radiation between 900 and 650 X (see below).

2. Results and Discussion

The number of impulses in the wavelength ranges 1100 to 1500 )3 and 1250 to
1500 K, which strike during At minutes, was measured at wavelengths XO and for
constant pressure p. The average.number of substratum impulses ZU =2 Ot is
subtracted from this number thereby giving us fluorescence counts ZL(AO),
Zc(xo) for LiF and CaF2 ranges. ZL(XO) and Zc(xo) are referred to the relative
intensities in the fluorescence chamber i(xo) for wavelgngth XO' i(xo) is
measured with the multiplier MP_ and remained constant at 7% for all tests.

(0]
In order to be . able to compare the fluorescence intensities of the molecules

1?2



for the same fluorescence spectra, even with each other, the magnitude
ZL(KO)/i(xo) and Zc(ko)/i(lo) are reduced to equal pressures and equal count
times. These reduced fluorescence intensities, designated in the following

as IL and IC are shown in the figures in conventional units, in which case, the
fluorescence intensity of hydrogen is set at 100 for AO = 833 % in order to
standardize the results. The errors IL and IC’ the limits of which are in-
dicated in the figures, are obtained for the most part from the statistical
error in the counts and the fluctuations in the light intensity i(xo) during

At. The count times were 5 to 30 minutes depending on the fluorescence in-

tensity per line.

IL and I are average values of the intensity distribution of the fluor-

(o
escence spectra in the two measurement ranges and are functions of the spectral
_ sensitivity distribution of the measurement apparatus according to Figures 3

and 4,

Besides the fact that I is a function of the wavelength, the count ZL was
measured as a function of the pressure for a wavelength XO (Figures 5, 6, 7 and
8). The deviations from the linear slope at higher pressures are caused by
extinguishing processes or the reduction in the amount of radiated light as a

result of preliminary absorption up to the center of the fluorescence chamber.

The number of impulses, which lie abéve the threshold of discrimination,
i.e. the count Z (imp/At) is proportional to the number of quanta which imbinge
on the cathode as a result of the statistical impulse amplitude distribution.
The necessary precondition that Z be considerably less than the number of
light pulses during the count period At, was satisfied in all the tests. The
proportionality between Z and the fluorescence intensity is experimentally
confirmed byithe linear rise in the count along with the pressure in the fluor-
escence chamber (Figure 5-8).: Déviationslfrom‘the linearity at higher pressures
:are caused by the above-mentioned factors. IL(kO) and IC(XO) were measured at

pressures within the linear range.

The fluorescence intensities IL and IC were measured at each of the 20
lines which were below 1000 A, In the figures, only the range from approxi-
mately 900 % is contained, because none of the molecules exhibited fluorescence

between 1000 and 900 1.
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On the basis of the heavy expansion of the lines in the bands V! > of the

Ié—-z-g

at 849 K, we can see from the absorption spectrum that,

disintegration ll e

(A5819A)

is initiated through predissociation [1, 2, 4, 5].

threshold (803.7 & 215.4 eV),

to the measurements of Weissler, et al. [3, 14].

The process (1) leads to the fluorescence of the lb-line.

spectrum of decays with more highly excited H.atoms (n 2 3) can, depending on the

system, beglnnlng at 849 R, and the contlnuum, which also begins

e Ly ()= 11(1S) - T1(21)

(1)

Even below the ionization

dissociation processes must still occur according

at this wavelength, the

The fluorescence

* Translator's Note: Text is blurred.

Notations are as accurate as copy
permits. o



wavelength Ld-, contain other Lyman lines and lines of the longer wave H series,

in addition to the koiline.

an om0 W A ../ Figure 9 shows the fluorescence in-
i | y .

as a function of xo. The inten-

00 sities are ascribed exclusively to the lines,

{;0.“” <\lA_,ﬁ. sincg, for example, the Lh- and the Ha—lines,
by ) S Dl which must appear when there is disintegration

W% S S

i " to H(IS)+ H(n > 3), are outside the measure-
4n ' -
' \T\ . . ment range. For this reason, only that part
{

v .
0 : IR , _ of the fluorescence of the more highly ex-
I
1

W,I~ W 7"‘@“¢V"‘ cited H atoms (n > 3) is measured, which leads

hy, - -

s
to the Lu line via cascades. Thus, there is
Figure 9. Fluorescence intensity agreement with the fact that no fluorescence

for H2 in the LiF range.

could be founa in the Can range. As further
verification, a test was made in which the fluorescence chamber was set up in
front of the entrance slit, and the gas was irradiated with the undispersed light
from the sparke. When’the spectrum was recorded through the LiF window, only the

Lu-line appeared as expected.

The intensity maximum at 16.1 eV is conspiéuous. This is explained by the
fact that these lines lie right in the strong, diffuse 1-0 level of vibration
of the II -state, whereas all other 11nes lie in the regions with weaker ab-
sorption between the bands of the lII - Z system. By using a light source
with a continuum, it can be expected that other structures will appear in the
intensity distribution of the fluorescence spectrum, which would make a more
exact analysis of the dissociation processes possible.
%

Theoretically, 0, has so many dissociation péssibilities in the far vacuum
UV region that a definite determination of the actually occurring disintegrations
through analysis of the absorption spectrum consisting of continuum and numerous
diffuse bands is hardly possible. Of the‘highly excited molecular states, a 1?4
3IIu-level has already been identified by Huber [15] on the basis of the ab-

sorption spectra recorded by Price and Collins [16], Tanaka and Takamine [17],
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Figures 10 and 11. Fluorescence Figures 12 and 13. Fluorescence :
intensity for O2 in the LiF range intensity for NO in the LiF range

(10) and the CaF, range (11) . (12) and in the CaF, range (13).

from which there are transitions to the ionization continuum, and which can be

constructed according to the correlation rules from combinations of the atomic

states 23P + nsso and 23 3

occur along with ionization has not yet been investigated. It can be assumed

P+n SO. Whether the corresponding dissociations

that dissociation processes occur on the basis of the absorption and ionization

measurements of Lee and Weissler [18] and the tests of McLennan, Ruedy and
Clements [8].

The intensities‘IL and IC show the same relative intensity curve (Figures

10 and 11); the ratio IL/IC.is approximately 4/1 and is equal to the permeability

9



ratio of the LiF and Can windows at approximately 1300 &. From this we can 125

conclude that the fluorescence spectrum exhibits no lines between 1100 X ana
1250 X. This agrees with the fact that there is a permissible transition of

the 0 atom, namely 33SO -+ 23P at 1305 R only in the‘Can range. Since the 3550-
state is metastabile, a fluorescence of the intercombination transition 3550 -
23P can be ignored, i.e. a statement can be formulated on dissociations where

O atoms are produced in the quintet system. The measured intensities must be
assigned to these processes, in which O atoms are formed either direétly in the

33 3.0

0
S ~-state or in states which combine with 3°S .

Figures 10 and 11 give all the possibilities for disintegration which
could be considered a cause of the intensities, with their given energies of
dissociation. The fluorescence begins slightly above the process with the

lowest energy of dissociation:
' 0.~ O (2%P) - 0(3%8%),

O (3559) R o (28p). (2)

This dissociation takes place at least up to 770 K, this dissociation energy of
the next possible process 0(23P) + 0(33P), and originates according to Huber [15] in
the 3IIu-level. Since the intensity jumps sharply at approximately 770 K, it can

be assumed that there the dissociation
0, — O(2%0) - O (3*P),
O @) o sy A o (280) (3)
begins. McLennan, Ruedy and Clements observed the 8446 R-line [8] which, however,

could also be caused by transitions from higher states.

Disintegration (2) and (3) obviousiy do not occur at repulsion levels, but
rather as a result of the transition from highly excited levels to the continuum,

since the fluorescences begin directly above the dissociation energies.

The relatively high intensity at 735 ! agrees with the theory of Lee and
Weissler [18] that the absorption confinhum which begins at 760 R is determined
not only by ionization but to a great extent also by dissociations.

Eg

In the case of NO, several highly excited molecular levels have been iden-
tified by Tanaka [19], Huber [20] and Astoin [21], which can, in.part, be class-
ified in Rydberg series and lead to molecular ion states. According to the

measurements of Sun, Walker and Weissler [22] it is suspected that dissociations

10



also occur along with transitions to the ion.

If the molecule disintegrates while forming excited O atoms, then, ana-
logous to 059 tﬁose disintegrations are obsgrved which lead to the emission
3350 -+ 23p (1305 &). As regards the N atom, the LiF range contains the two
transitions 354P - 24510 and 2p4P -» 2450 at 1200 and 1134 R respectively, i.e.
disintegrations are measured which directly or indirectly yield N(BSQP),and
N(2p4p). Dissociations to quintet 0 atoms aﬁd doublet N atoms cannot be

noticed, practically speaking, in the fluorescence spectrum, since the inter-

combinations are too weak.

The comparison between Figuresllz‘and 13 shows that the intensities in
the LiF range at 17.25 eV and at 18.4'eV in the Can range do not occur and that
the intensities for the other lines are-weakened to a ratio of merelf 4 to 1,
analogous to 0,. From this, it can be concluded that dissociations occur at
low and high quantum energies, which lead to highly excited O atoms, and at

intermediate quantum energies, which lead to‘highly excited N atoms.

The dissociation begins with the lowest energetic process.
| N0 NES) 3O, | . (4)
0O (53959) R YRR
since the fluorescence at 16.0 to 16.3 eV can only be assigned to tﬂis précess,
It is followed by the dissociation
NO-- N(3s1P) 102, . (5)
N () N ()
to which the emission in the LiF range at 17.25 eV must correspond, . The inten-
sity at 18.1 eV can, in addition to (5), also be caused by the dissociation

NO—» O(2%0) - N(2p*P), ' :
[RETIRY ' . (6)
N(zpp) " EN(ES) '

The process )
' NO — N(%8) 4-0(3%P),

03 it A O(3%39) l!((Al.'-‘ Lo (7)

with a dissociation energy of 17.4 eV, however, does not take place in this
range, since the corresponding fluorescence, which must occur in the Can range,

does not appear.

11
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Above 18.43 eV, the dissociations again favor excited O atoms, since the
intensities at 18.4, 18.8 and 19.2 eV both in the LiF and CaF, range occur in
the ratio of 4 to 1. The emission beins in the CaF2 ranée directly above the
dissociation energy of N(2%D) + 0(3s9) and N(QS) + 0(4350), i.e.

NO—N(2°D) +0(3389), - @)

0 (3950 " A0 (2%P) " ‘

and/or . -

NO-» N(38) 4 0 (478,
02"

/ L
O (43S “) 0(3‘1,)m-mA 03 ,So)lm. o2

(9)

can occur.

The dissociations N(3p4DO) + 0(23P) and N(BpQPO) + 0(23P), which lead to
excited N atoms, with dissociation energies of 18.22 and 18.32 eV respectively

- can be excluded since they would merely yield emissions in the LiF range.

According to Huber [20], the excited state O (2:z ) must be assumed for dis-
integration (4), which at the same time leads to the molecular ion O (a )Y ).
Disintegration (5) initiates presumably either from 0, (®11) or from a previously

unidentified state [20]. -

H20
There are three disintegration possibilities
T 0= 11,-0% (10)
1,0 = H,* 4 O, (11)
H,0 = 1% - Ol (12)
which must be discussed, in which case 0*, as in the case of 02, means excited

triplet atoms, H*, excited H atoms (n 2:2) and H2* eiectronically excited H2

molecules of the singlet system.

With the disintegratioﬁ to H2‘+ 0*, the 1305 A- 0-;ine, i.e. a fluorescence
in the Can range, must occur, which was, however, not observed. The fluores-
cence lies exclusively in the LiF range (Figure 14), whereby process (10) can be
eliminated.

Dissociation (11) would lead to emission of the H, system ¥Zu+ -+ Zg+,

the bands of which lie in the LiF and in part also in the Can range [23]. The
lack of fluroescence in the Can range shows that (11) is not possible. Besides

that, the process is also véry improbable when the rule of spin is taken into

12



— &2 739 70 _ 620 & __
50 s 8
;
, - B A :
% N £y AN o
4 Q F‘:‘: / Y 2
40 X < X S
* |/ \ i
. ™ 1 / \ ]
-39 % / \;
TS \
20 1 AN RO AN
153 -
o il N -
/ ;[ \ .
- emdie U “_....._ P PUURRRNRY S S S l _J
K 5 15 7 2] Hoev
hy, o= it .
Figure 14. Fluorescence intensity

for H20 in the LiF range.

account.

M ~lI-_-()"" ()(2.‘1)) l“ (‘-\"u.)

since the absorption occurs primarily from
1 : .
A
1
excited singlet levels.

the initial state of the HZO to the

The rules of spin would permit the
formation of 0(2'D) + H2(12u+), however.
But this disintegration requires a quantum

energy of at least 18.14 eV and thus is, in

no case, able to explain the strong fluorescence in the case of long—wavé radia-

tion.

by the dissociation

In this case, the OH radical can still only be excited by vibration and rotation,

11,0 = OH{X21) + 1 (0 32 2)

(12a)

For this reason, it must be assumed that the total fluorescence is produced-

since the formation of an H(2S, 2P),and an OH radical in the first excited electron

2 . .
.level A 2+ would require a quantum energy of more than 19.4 eV.

CO2

————

The CO2 absorption spectrum, between 600 and 900 ﬁ; consists of numerous,

in part, diffuse bands and three continua.

The two continua, which begin at

860 and 690 & respectively, are ascribed to ionizations [24-27]. Rathenau

suggests that dissociations occur in the third narrow continuum at 760 & [25].

Figure 15 shows the fluorescence intensity in the LiF range.

of the strongest intensities (16.0 and 17.25 eV), a weak fluorescence could also.

In the case

_be measured in the Can range. Its intensity is also included in Figure 15.
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Figure 15. Fluorescence intensity

for CO, in the LiF range.

The fluorescence can only correspond

to disintegrations in O and CO since dis-

‘sociation in C and O2 is not possible with

excitation energies of at least 8.26 eV 4
o
1500 A when the photo-energies are less

11.46 eV.

than 19.2 eV, since D(C—Oz)
Assumiﬂb that the absorption of the CO
singlet initial state leads mainly to ex-

cited singlet levels, and that the disin-

13

(27



tegrations occur from them, the most probable processes could be restricted
using the Wigner spin rules, to those in which singlet-singlet and triplet-
triplet combinations of CO and O are produced [28]. If we take into considera-
tibn that the maximum photo-energy is 19.2 eV, then the di;sociations CO(AlII) +
0(21D) ané CO(aBH, a'32+ dBA, 032_, b32+) + 0(23P) could be possible. Since the
intercombination transitions in the case of CO are weaker by a factor of approxi-

2 . .
mately 103 than the fourth system AlII -+ X Z+ 9, it can be assumed that the

’

fluorescence is mainly the result of the dlssoc1at10n
( ()‘———< ()(/\‘1/) -4 ()("I))
(OMU/—fuMM‘Uahy”

However, other processes must also be possible, since the intensity at 14.9 eV

(13)

"~ cannot be explained by (13). Probably the precondition that only excited singlet

levels be reached through the absorptlon, is not completely met, since there are

singlet-triplet transitions in the case of longer wavelengths [30].

NH,

The NH, was irradiated at a pressure of 0.14 torr. In the LiF range, weak

3

but definitely verifiable fluorescence intensities occurred at 15.55 and 17.25 eV.

Since the fluorescence can only be caused by excited H atoms (n ;=2) and/or

Hé molecules in the 12u+ state, the possibilities for disintegration are

. . .o (14)
Nily-= Niy 1 (a3 2)
and/or 1

Niky- - NI IL(0Y,).

Further investigations are needed for a more exact description.

Ny, €O, N0

Irradiation of thgse.molecules produced no verifiable fluorescence. This
is expected in the case of N2 and CO, since the dissociation energy of N2 is
9.76 eV and the excitation of the N 1ine‘34P - 2450 with the longest verifiable
wavelength requires 10.31 eV. If dissociation to a non-excited and a highly'

excited N atom is possible, it can only occur above 20.08 eV.

In the case of CO, the sum of the dissociation energy D(co), 11.11 eV
and the required fluorescence energy H r, 8.26 eV, is also greater than the

energy of the line with the shortest wavelength .(19.2 eV).

The dissociation energies of NZO in the initial state are

14



DN NO) 156V and DN, O) 15eve,

Thus, the energy of the radiated quanta would suffice for dissociation and
simultaneous excitation ole, 0, and Nz above 8.26. But obviously, these
Processes are not possible, or very improbable since no fluorescence occurs. '

The lack of fluorescence in Nz, co, N20 is important for measurement
technology since this shows that the fluorescences established for the other
molecules are not contaminated:by light with a longer wavelength, which could
have entered the fluorescenée'chamber and impinged 6n the multiplier cathode
as scattered radiation. The previous tests with undispersed light [6, 8]

showed in certain cases the resonance spectrum of the irradiated molecules.
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